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Abstract 

Before 1980, little scientific information was available to set water quality standards for the 
protection of the fish and invertebrates of San Francisco and San Pablo bays. In 1979, the 
Interagency Ecological Program (IEP) designed a plan to collect biological and physical data from 
South San Francisco Bay to the west delta. The State Water Resources Control Board (SWCRB) 
approved this plan and the Bay-Delta Division of the California Department of Fish and Game 
(CDFG), operating as part of the IEP, set the plan in action. The objective of the study was to 
determine the effects of freshwater outflow from the delta on the abundance and distribution of 
marine and estuarine fishes, shrimps, and crabs and use this knowledge to understand the volume 
and timing of freshwater outflow that is necessary for their well-being. In 1984, the U.S. Geological 
Survey started a hydrodynamic study of currents and salinity fluxes in the estuary(Smith and others 
1995). The hydrodynamic data will eventually be useful in understanding the distribution and 
movements of fish and invertebrates. 

This report presents data collected by the study on the abundance and distribution of 
selected organisms from 1980 to 1995 (shrimp and crab data extend to 1996). It is restricted 
mainly to presentation and description of the data. More detailed analyses will appear in 
subsequent reports and papers, although some have already been done for SWRCB Water Rights 
Hearings (CDFG 1987, 1992). 

 



Report on the 1980-1995 Fish, Shrimp, and Crab 
Sampling in the San Francisco Estuary, California 

bY 
Randall Baxter, Kathryn Hieb, Suzanne DeLebn, Kevin Fleming and James Orsi 

Edited by 

James Orsi 

California Department of Fish and Game 
4001 N. Wilson Way 

Stockton, California 95205 

Technical Report 63 

November 1999 

The Interagency Ecological Program for the 
Sacramento-San Joaquin Estuary 

A Cooperative Program of the 

California Department of Water Resources 
State Water Resources Control Board 
US Bureau of Reclamation 
US Army Corps of Engineers 

California Department of Fish and Game 
US Fish and Wildlife Service 

US Geological Survey 
US Environmental Protection Agency 

National Marine Fisheries Service 



Contents

Contents

Chapter 1

Chapter 2

Chapter 3

Chapter 4

Chapter 5

Chapter 6

Chapter 7

Introduction by James Orsi .......................................... 1

Methods ......................................................... 5

Salinity and Temperature by James Orsi ............................. 11

Salinity ................................................... 11

Temperature ............................................... 14

Cancer Crabs by Kathryn Hieb ...................................... 19

Cancer magister ............................................... 20

Cancer gracilis ............................................... 36

Cancer productus .............................................. 48

Cancer antennarius ............................................ 59

Other Cancer Species .......................................... 72

Caridean Shrimp by Kathryn Hieb ................................... 77

Crangon franciscorum .......................................... 78

Crangon nigricauda ............................................ 90

Crangon nigromaculata ........................................102

Palaemon macrodactylus .......................................111

Heptacarpus stimpsoni ........................................ I 19

Lissocrangon stylirostris ....................................... 125

Elasmobranchs by Kevin Fleming ................................... 133

Brown Smoothhound .......................................... 133

Leopard Shark ............................................... 143

Bat Ray ..................................................... 145

Big Skate ................................................... 146

Clupeidae by Kevin Fleming ....................................... 151

Pacific Herring ............................................... 151

American Shad ............................................... 159

Pacific Sardine ............................................... 164

V



Report on the 1980-1995 Fish, Shrimp, and Crab Sampling in the San Francisco Estuary, California

Chapter 8

Chapter 9

Chapter 10

Chapter 11

Chapter 12

Chapter 13

Chapter 14

Northern Anchovy by Kevin Fleming ............................... 167

Osmeridae by Randall Baxter ...................................... 179

Longfin Smelt ............................................... 179
Night Smelt ................................................. 192

Delta Smelt ................................................. 194
Surf Smelt .................................................. 205
Whitebait Smelt .............................................. 209

Atherinidae by Suzanne DeLe6n ................................... 217

Topsmelt ................................................... 219

Jacksmelt ................................................... 233

Inland Silverside ............................................. 245

Cottidae by Randall Baxter ........................................ 249

Pacific Staghorn Sculpin ....................................... 250

Prickly Sculpin ............................................... 264

Bonehead Sculpin ............................................ 269

Cabezon .................................................... 272

Rarely Captured Species ....................................... 274

White Croaker by Kevin Fleming .................................. 279

Embiotocidae by Suzanne DeLe6n .................................. 291

Shiner Perch ................................................. 293

Walleye Surfperch ............................................ 308

Pile Perch ................................................... 319

Dwarf Perch ................................................. 327

White Seaperch .............................................. 338

Uncommon Species of Surfperches in the San Francisco Estuary .......343

Gobiidae by Kevin Fleming ....................................... 349

Bay Goby ................................................... 349

Yellowfin Goby .............................................. 356

Chameleon Goby ............................................. 362



Contents

Chapter 15

Chapter 16

Chapter 17

Appendix A

Appendix B

Appendix C

Appendix D

Pleuronectiformes by Randall Baxter ............................... 369

Speckled Sanddab ............................................ 370

California Halibut ............................................ 380
English Sole ................................................. 390
Starry Flounder .............................................. 404

Diamond Turbot .............................................. 416

California Tonguefish ......................................... 425

Uncommonly Collected Flatfish Species ...........................435

Miscellaneous Species by Randall Baxter ............................443

Brown Rockfish .............................................. 443

Pacific Pompano ............................................. 453

Pacific Tomcod .............................................. 459

PIainfin Midshipman .......................................... 468

Summary by Kathryn Hieb and Kevin Fleming ........................477

Physical Environment ...................................... 477

Occurrence by Salinity and Temperature .......................477

Life History Strategies ...................................... 481

Reproduction and Rearing ...................................482

Abundance Trends ......................................... 485

References ............................................... 489

.............................................................. 491

..............................................................493

..............................................................497

.............................................................. 501



Report on the 1980-1995 Fish, Shrimp, and Crab Sampling in the San Francisco Estuary, California


	Title Page: Report on the 1980-1995 Fish, Shrimp, and CrabSampling in the San Francisco Estuary, California
	Contents



